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(71) We, Lips Rollway Corporation, 
a corporation organised and existing under 
the laws of the State of New York, United 
States of America, of 4522, Wetzel Road, 
5 Liverpool. New York, United States of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
10 in and by the following statement r — 

This invention relates to an accumulator 
and feeder. 

There are many situations during manu- 
facture or processing of objects that one 
machine or operation puts out objects at a 
rate different from a succeeding margin* 
or operation so that objects cannot be fed 
directly from one stage to the next and 
keep both stages operating at optimum 
rates. Hence, there is a need for an ac- 
cumulator and feeder between such stages 
for accumulating objects supplied by one 
stage and feeding out objects on 
to the other stage so that both stages can 
operate at optimum speed. The various cir- 
cumstances where an appropriate accumu- 
lator and feeder can have important advan- 
tages include both fast input-slow output, 
and slow input-fast output, along with other 
variations such as multiple inputs or out- 
puts, variable Tate inputs, and outputs, ad- 
justing automatic processing at one stage to 
manual or variable processing at another 
stage, eta, and all of these variations can 
35 be applied to many different objects, feed 
rates, operating environments, and other 
variables. 

The invention involves recognition of these 
problems and proposes a relatively simple, 

40 efficient, and adjustable accumulator and 
feeder to solve many of them The inven- 
tion aims at optimum rate of flow for ob- 
jects, versatility in feeding different objects, 
substantial capacity both as an accumulator 

45 and a feeder, and convenient adaptation to 
a wide ranee of circumstances. 

Our British Patent No. 1321,191 claims 
a vibratory conveyor or feed apparatus com- 
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prising an element extending horizontally in 
the direction of feed and means for vibrating 
said dement in which the element is sur* 
faced with bristles of synthetic resin material 
or of metal in sufficient density and of 
sufficient strength that they are capable at 
their tips of supporting articles to be fed, 
the bristles being inclined towards the direc- 
tion of feed. 

According to the invention there is pro- 
vided an object accumulator and " 
comprising: 
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(a) 



a relatively long path compared with 
the length of the n^Tf^pifltrr and 
feeder for accumulating a supply of 
the objects, the. path being divided into 
a series of independently operable sec- 
tions and the upper surface of the said 
path having a pile material with bristles 
having tips s up porting the objects and 
being inclined toward a directon of feed 
through the said accumulator and 
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(b) means for vibrating respective ones 
of the said sections independently to 
vibrate the pile bristles against the 
objects to feed the objects through the 
sections; 

(c) a sensor arranged at a sensing region 
of each of the said sections for sensing 

' the presence of the said objects in the 
sensing regions; 

(d) timing means responsive to the sensor 
for determining whether the said objects 
are moving through the sensing regions 
or are stopped in the sensing regions; 
and 

(e) means responsive to the said sensors 
and the said timing means for selec- 
tively operating the said vibrating means 
to accumulate the objects by successively 
filling up the said sections with the 
objects from the output end toward the 
input end of the accumulator and 
feeder, to feed the objects out of the 
accumulator and feeder an demand, and 
to shut off selected ones of the vibrat- 
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ing means for intervals dming which, 
the said selected ones of the vibrating 
means cannot advance the objects. 



The inv 



is now described, by way of 



example, with reference to the accompany- 
ing drawings, wherein: 

Fig. 1 is a schematic block diagram show- 
ing now the accumulator and feeder 



w 2 is a partially schematic, fragmentary 
plan view of the accumulator and feeder; 

Fig. 3 is a fragmentary plan view of a 
portion of the accumulator and feeder of 
Fig, 2; 

Fig. 4 is a fragmentary cross-sectional 
view of the accumulator and feeder of Fig. 
2 taken along the line 4—4; 

Fig. 5 is a fragmentary, side-elevational 
view of a section of the accumulator and 
feeder of Fig. 2; and 

Fig. 6 is a schematic block diagram of 
the relationship between sensors and 
vibrators for the accumulator and feed e r of 
Fig. 2. 

The invention accumulator and feeder 10 
is positioned between a supply machine 11 
or other source of objects -behag processed, 
and accumulates the objects and feeds the 
objects to a receiving station 12 or another 
machine for subsequent processing of the 
objects. An alternative supply 13 and an 
alternative receiver 14 can alio be used, and 
accumulator and feeder 10 can have any 
number of inputs or outputs to meet dif- 
ferent circumstances- Accumulator and 
fedeer 10 has a relatively long through path 
15 compared wiih its length for accumulating 
a supply of objects, and is configured to 
accommodate the particular objects and feed- 
ing speeds for each circumstance. The 
drawing? show one preferred embodiment of 
the inventive accumulator and feeder, but 
many other embodiments of the same basic 
concept are possible. 

As best shown in Fig. % accumulator and 
feeder 10 has . the path 15 formed as 
multiple S .curves leamng through an jnput 
section 16, mtennediate sections 17—49, and 
an output section. 20. Any number of inta> 
mediate sections can Be nsed as desired" 
to achieve a satisfactory total length for path 
15, and path 15 need not be in multiple 
S curves as illustrated. Path 15 .can be 
established by guide rails or other barriers 
so that objects 25 follow the desired route 
through accumulator and feeder 10, and in 
the illustrated embodiment; path 15 is formed 
by a slot 21 receiving stems or projections 

22 of objects 25. 

The upper surface of accumulator and 
feeder 10 is covered with a pile material 

23 having bristles. 24. that support objects 
25 on their tips 'anrl '^xt helmed' toward 
the desired direction of feed. Bristles 24 



are preferably of uniform height and in- 
clination and are dense enough and strong 
enough to support objects 25 on their tips. 
As best shown in Fig. 3, pile matnrinl 23 is 
arranged along the slot 21 of path 15 so 70 
that bristles 24 are inclined in the direction 
of the arrows to move objects 25 along the 
multiple S curves of path 15. Slot 21 is 
preferably formed by slight separation of 
individual strips of pile material 23 so that 75 
stems 22 of objects 25 extend down into 
slots 21, and objects 25 are otherwise sup- 
ported on the tips, of bristles 24 adjacent 
slot 21. 

Each of the sections 16 — 20 of accumu- 80 
lator and feeder 10 is separate and inde- 
pendently operable, and the pile surface 23 
of each section is vibrated preferably vertic- 
ally and reciprocally by vibrators 25 secured 
to the underside of the feed surface and 85 
driven in a vertical vibrational mode as 
schematically represented by the arrows in 
Figs. 4 and 5. This vibrates bristles 24 
against the bottoms of objects* 25 and 
moves objects 25 in the direction of in- 90 
clination of bristles 24 along the multiple 
S curve "path 15. The junction between 
sections is preferably formed along a line 
27 that cuts across path 15 and provides 
only a narrow gap for objects 25 to span 95 
as they proceeed from one section to another. 
Then each section moves objects 25 along 
to the. succeeding section toward the output 
as described more fully below. 

The path 15 with the slot 21 accom- 100 
modates objects 25 that can be stably sup- 
ported in the illustrated position with a 
stem or projection 22 extending downward 
into slot 21. One example of such ob- 
jects 25 is instrument bodies for automotive 105 
dashboards* and, such instrument bodies are 
generally cup-shaped and have downward "~ 
extending stems. Bolts, screws, and similar 
items can be supported in the' same way. 
For objects that do not have depending 110 
stems, slot 21 is omitted, and path 15 is 
formed by guide means, above pue 23. Also * " 
a preferably trarisparent cover 28 is pre^ 
ferably arranged over pile 23 to keep objects 
25 in place, to protect the " machine, from 115 
dirt or damage, and. to allow visual inspection 
erf the feed process. 

: Many different vibrators 26 can be nsed. 
to drive pile 23, and .vibrators 26 can be 
mounted .under the support for pile 23 as 120 
jELustrated, or can tpex mounted on a fixed 
base below the support for pile 23. Many 
different drives, including mechanical,, pneu- 
matic hydraulic, electrical, and electro-, 
magnetic can be used in yibratars 26. ' 125 

Bristles 24 of pile material 23 are. prefer- 
ably formed of synthetic resin monofila- 
ment, and can. be obtained in various bristle 
diameters and lengths' and bristle inclina- 
tions, depending on the objects to be fedl 130 
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Bristles 24 are practically noiseless in their 
engagement with objects 25* They do not 
mar or damage objects 25, and they are 
practically unimpaired by dirt, oil, moisture, 
5 and other environmental hazards. 

Pile material 23 is preferably mounted 
on a substraight 29 supported on a base 
30 that is. driven vertically by vibrators 26. 
Base 30 is upheld by resilient, flexible sup- 

10 ports 31, and cover 28 is supported by 
rods 32 in a fixed position over pile 23. 

Output section 20 has two output paths. 
33 and 34 formed by slot 21 in pile material 
23, and output of objects 25 is selectively 

15. alternated between paths 33 and 34. Tins 
is accomplished by a transfer slide 35 oper- 
ated by a solenoid 36. In the position 
illustrated in Fig. 2, transfer slide 35 allows 
objects 25 to pass straight * through to output 

20 path 34, and transfer slide 35 has a through 
transfer objects 25 to output path 33, a 
passageway 37 making this possible. To 
solenoid 38 positions a barrier 39 over the 
outlet from, the through passageway 37 of 

25 transfer slide 35, and after, an object 25 
has entered slide 35, solenoid 36 moves slide 
35 to align passageway 37 with output path 
33; and then, another solenoid 40 operates 
a pusher 41 to push objects 25 into output 

30 path 33. -Bristles- 24 of pile material 23 are 
inclined toward the direction of the arrows 
along output paths 33 and 34 so that objects 
25 follow the desired course when output 
section 20 is vibrated by vibrators 26, Sole- 

35 noids 36, 38, and 40 are synchronized in 
' their operation and controlled so that objects 
25 can all be directed along either output 
path or can be directed alternately between 
output paths 33 and 34. Control of the flow 

40 of -objects 25 jn output . paths 33 and 34 can 
be either manual or automatic, depending 
upon the operations at the . station 12 re- 
ceiving objects 25. 

, If all, the sections, of accumulator and 

45 . feeder 10 all vibrated continuously, a sub- 
* starrtial feed pressure would build up as 
machine 10 fined with objects 25, because 
each section would Jbe forcing objects 25 
into the next; and if, all the sections, were 

50 fun, their feed force would be added from 
section to section.- This could build up 
enough, .feed . pressure to -jam or dislodge 
objects 25, and it would also be a waste 
of energy r and produce needless wear in 

55 . machine 10. According to the invention, 
the sections 16—20 of -rnachine 10 are 
independently operated to vibrate sections, 
only ^.jie^ded, and to shut off vibrators 
for sections when obiects cannot be ad- 

60.. vanpgd^by operating, the vibrators. 

The wav mis works is each section has 
a senjsor.50 .alongside path 15 for sensing 
the presence of objects 25 in the vicinity 
of. sensors... 50, . As best shown in Eg. % 

65 * sensors 50 are arranged near the output end 



of each section, although sensors 50 can also 
be placed in many other positions. Output 
section 20 is vibrated any time an output is 
desired, and section 19 is vibrated any time 
section 20 is operating. Otherwise, the 70 
other sections of accumulator and feeder 
10 are interrelated as schematically shown 
in Fig, 6. 

In Pig. 6, vibrators 26 are identified by 
the letter V and successive sections of die 75 
accumulator and feeder are identified by let- 
ters A, B, C and D. Corresponding sen- 
sors 50 are identified by the letter S and have 
corresponding section letter identifications. 
With sensors 50 arranged near the output 80 
region for each section, the general rule is 
that a succeeding section vibrator is' shut 
off when objects stop moving in the preced- 
ing section, and a preceding section vibra- 
tor is turned on when objects start to move 85 
in a succeeding section, Timers 48 and 49 
are each preferably adjustable to control 
these operations, and generally known equip- 
ment can be purchased and arranged as 
shown in Fig. 6 for use in the feeder and 90. 
accumulator. 

In operation, section D will be the first 
to fill up with, objects, and as a motionless 
standing line of objects reaches the full 
length of section D and extends back to. 95- 
the sensor 50 of section C timer mechanism- 
48 responds to the lack of movement of 
objects sensed by sensor 50 in section C, 
and after a suitable, interval of lack of 
motion of objects 25. shuts off the vibrator 100 
for section D. Section D is then filled 
with objects, but unable to move objects 
downstream, and is -shut off until a down- 
stream demand for objects occurs. If con- 
ditions remain unchanged and objects con- 105 
tinue to enter the accumulator and feeder, 
they will fill up section Cand form a stopped 
line reaching back to the sensor 50 of sec- 
tion B whereupon timer device 48 win shut 
off the vibrator for section. C- after a pre- 110 
determined interval of .stoppage of motion 
past the sensor 50 for section B. A similar 
process occurs if the stopped line of ob- 
jects extends back to. the sensor 50 for 
section A resulting in timer mechanism 48 115 
shutting off the vibrator 26 for section B. 

When a downstream demand for objects 
25 occurs due . to the operation of output 
section 20, -final section D is switched on 
and objects then -begin moving out of sec- 120 
tion D; and the sensor 50 of section D . de- 
tects moving objects. • Timer mechanism 49 
responds to this, and after a suitable inter- 
val, switches on -the vibrator for section C 
Section C then begins ..vibrating, to .input 125 
objects into section D and replenish the 
objects' output from section D. . Sensor 50 
in -section C detects movement of objects 
in section C feeding into section D, and 
timer mechanism 49 responds /to this to ISO 
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trrm on the vibrator of section B after a 
suitable interval If the feed rate through 
each section is fairly fast compared to the 
potential output rate, then, timer mechanism 
49 can be set for a longer delay before 
s tarting up a preceding section, because any 
section can quickly catch up with the down- 
stream feed. IE the feed rate through the 
accumulator and feeder is only slightly 
faster than the potential output, then 
preceding sections are turned on fairly 

detection of down- 



49 
vement. 



By arranging sensors 50 in different 
gions of each section, such as near the in- 
put region of a section, the logic of the 
operation would be altered, and a sensor 
could signal the jfrmtnff of its own section 
when it detected parts standing stflL Also, 
more than one sensor can be placed in 
each section, separate sensors can be used 
for stopping vibrators and starting up vibra- 
tors, and any system is preferably adjust- 
able for optimum vibrator starting and stop- 



ping relative to input and output feed rates. 
Sensors 50 can be proximity sensors, optical 
devices, electromechanical switches, pneu- 
matic sensors, or other devices, and timing 
mechanisms 48 and 49 cooperating with 
50 can also have many different 



Those skilled in the art wiE appreciate 
the many variations possible in adapting 
the accumulator and feeder of the invention 
to specific objects, numbers of objects, and 
input and 
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WHAT WE CLAIM IS: — 
L An object accumulator and feeder 
comprising: 

(a) a relatively long path compared with 
the length of the accumulator and 
feeder for accumulating a supply of the 
objects, the path being divided into a 
series of independently operable see- 
• Hons and the Tipper surface of the^ said 
path having a pue material with bristles 
having tips supporting the objects and 
being inclined toward a direction of 
feed through the said accumulator and 
feeder; 

means for vibrating respective ones of 
the said sections independently to 
vibrate the pile bristles against the ob- 
jects to feed the objects through the 
sections; 

a sensor arranged at a sensing region 
of each of the said sections for sensing 
fiie presence of the said objects in the 
sensing regions; 
(d) timing means responsive to the sensor 
far determining whether the said ob- 
jects are moving through the sensing 
regions or are stopped in the sensing 
regions; and 



(e) means responsive to the said sensors 
and the said timing means for selec- 
tively operating the said vibrating 
means to accumulate the objects by suc- 
cessively filling up the said sections 70 
with the objects from the output end 
toward the input end of the accumu- 
lator and feeder, to feed the objects out 
of the accumulator and feeder on de- 
mand, and to shut off selected ones of 75 
the vibrating means for intervals dur- 
ing which the said selected ones of the 
vibrating means cannot advance the 
- objects. 

2> An object accumulator and feeder as 80 
calimed in claim 1 including means for out- 
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put of the objects from the accumulator and 
feeder, the said output means including 
two paths for the objects and means for 
selectively directing the objects into the 
said two paths. 

3. An object arcimmlatnT and feeder as 
claimed in claim 2 wherein the said output 
paths have the said pile material, and in- 
cluding means for vibrating the output 
means to vibrate the pile bristles against 
the objects to feed the objects through the 
said output means. 

4. An object accumulator and feeder as 
claimed in any one of claims 1 — 3 wherein 
die said sensing regions are output regions 
of each of the said sections, and the said 
means responsive to the sensors and the 
timing means turn off one of die said 
vibrating means for a succeeding one of the 100 
said sections after detecting stopped ob- 
jects in die one of the said sections feeding 
into die succeeding section, and turn on 
one of file said vibrating means for a pre- 
ceding one of the said sections after de- 105 
tecting moving objects in the one of the 
said sections fed by the said preceding sec- 
tion. 

5. An object accumulator and feeder 

as claimed in any one of claims 1 — 4 where- 110 
in the timing means includes means for 
adjusting variable intervals for starting and 
stopping fiie said vibrating means relative 
to trie sensed presence of the said objects. 

6. An object accumulator and feeder as 115 
claimed in any one of claims 1 — 5 wherein 

the said path is -formed at multiple S 
curves, 

7. An object accumulator and feeder as 
claimed in claim 6 wherein -the said inclina- 120 
tion of the pile bristles follows along the 
multiple S curves. 

8. An object accumulator and feeder as 
claimed in any one of claims 1 — H wherein 
fiie vibrating means vibrates the sections 125 
vertically and reciprocally. 

9. An object accumulator and feeder as 
claimed in any one of claims 1 — 8 wherein 
the pHe material is arranged on opposite 
sides of a slot extending along the said path, 130 
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and the objects extend into the said slot and 
rest an the bristle tips adjacent the 
dot 

10. An object ai 
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reference to the accompanying drawings. 
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